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The climate is semiarid with cold winters and warm
summers. Mean daily temperatures in the area range from 73 °F
in July to 22 °F in January at Colstrip and 71 °F in July to 18 °F in
January at Busby. Average annual precipitation is about 12 in. at
Busby with about 45 percent occurring from April through June.
June is the wettest month, with an average of about 2.4 in. of
precipitation; December, January, and February are the driest,
each with an average of 0.4 in. (U.S. Environmental Data Service,
1971, p. 10).

Streamflow Conditions and Flooding

Rosebud Creek is considered to be a perennial stream and
all tributaries, with the exception of Lame Deer Creek and Muddy
Creek, are intermittent or ephemeral. Most runoff results from
snowmelt in the spring and from rainfall from thunderstorms in
the summer. Occasionally, snowmelt and rain combine to produce
runoff. The U.S. Geological Survey operates a streamflow-
gaging station on Rosebud Creek (station 06295250 located 8.4 mi
southeast of Colstrip) 10 mi downstream from the study area and
another near the upstream end of the study area (station 06295113
located 2.0 mi north of Kirby). These gages have relatively short
periods of record, and no large floods have occurred since
operation began. The largest recorded flow on Rosebud Creek at
station 06295250 was 605 ft*/s on May 21, 1978. A flow of
similar magnitude occurred on the same date at streamflow-gaging
station 06295113 according to local residents.
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METHODS OF ANALYSIS

Standard hydrologic and hydraulic methods were used to

reach. The model uses the standard step method (Chow, 1959, p.
265) to determine changes in water-surface elevation from a
downstream cross section to an upstream cross section by
balancing the total energy head at the sections. The starting water-
surface elevation used to compute the 100-year flood profile for
Rosebud Creek at cross section 1 was determined by using a slope-
conveyance computation to estimate normal depth. Water-surface
elevations for the 100-year flood discharge at each cross section
are given in table 2.

WATER-SURFACE PROFILE

The water-surface profile for the 100-year flood (fig. 5) was

Table 2. Water-surtace elevations for the computed 100-year flood
discharge at Rosebud Creek cross secitions

[Elevations in feet above sea level]
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Figure 2. Cross section 134, which is typical of channel and

flood-plain conditions in the upstream part of the study reach.
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Flgure 3. Cross section 27, which is typical of channel and
flood-plain conditions in the downstream part of the study reach.
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Figure 1. Location of the Rosebud Creek study area, southeastern Montana. meandering. Roughness coefficients used in the hy draulic for estimating peak discharges from channel w1d?h in Montana: ,396.
computations were based on engineering judgment of onsite U.S. Geological Survey Water-Resources Investigations Report 91 33983
observations. Roughness values used along Rosebud Creek range 87-4121, 34 p. 3% g-ﬁgg@, _
tf'romh0.1(1)35 50 (]).(_)90 for the main channel and from 0.035 to 0.110 Shearman, J.0., 1990, User’s manual for WSPRO—A computer model 9 3.406.8 \
. or the flood-plain areas. for water surface profile computations: U.S. Department of Trans- 95 3,409.2 7
General Description of the Area Water-surface elevations for the 100-year flood were portastion, 17’(7J ps. &vailable fr()fné the Nationgl ngl&n;gal\/lgfg%; 3 \\ : :‘. w
i . L : tion Service, U.S. Department of Commerce, Springheid, ‘ \
Rosebud Creek originates about 20 mi south of Kirby and c“;,“é%‘;{gd 1(1ismgl v viia:)er ts;rf%cg péoﬁ:e qorr;pslltatlon me(tllf ! as Report FHWA-TP-89-027.] (m @) \\ -:-
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mouth. The study area includes the drainage basin of Rosebud Federal Highway Administration (Shearman and others, 1986; Shearman, J.O., Kirby, W.H., Schneider, V.R., and Flippo, H.N., 1986, 3 -
Creek from the southern boundary of the Northern Cheyenne Shearman, 1990). WSPRO is a computer program that is used to Bridge waterways analysis model—research report: U.S. Depart- = W0
Indian Reservation downstream to the northern boundary, near analyze one-dimensional, gradually varied, steady flow in open ment of Transportation, 112 p. [Available from the National Tech-
Jimtown. The headwaters of Rosebud Creek drain the eastern channels based on the assumption of fixed boundaries. With this nical Information Service, U.S. Department of Commerce,
slopes of the Wolf and Rosebud Mountains, which generally are computer program, the surveyed and synthesized cross-section Springfield, VA 22161 as Report No. FHWA/RD-86/108.]
steep and tree covered. The study area consists of gently rolling data were used to d-eﬁne the hydraulic cl!aracteristics of the U.S. Environmental Data Service, 1971, Climate of Montana: Depart-
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land surface range from about 3,140to 5,220 feet in the study area. was surveyed to define average channel shape throughout the
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Figure 4. Cross section 99, which is a typical bridge crossing in the study reach.
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